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1. Data Browser

1.1 Data Browser Introduction

1.1.1 Data Browser Overview
The Data Browser provides the Checkout and Launch Control System (CLCS) with a method for selecting
a Function Designator (FD) from alist of FDs. A list of FDs may be selected.

The following diagram shows the relationship of the Data Browser to the other components of the System
Viewers.

Control
Navigation
System
(CNS)

System
Message
Viewer

Invokes

Constraint FD List

Viewer

Invokes

System
Status
Viewer

FD List

@¢ FD Plot FD DMON
Constraint FD List
Health

Fusion
Coefficient
PCL

Data
Browser

Invokes

FD List—————>{

1.1.2 Data Browser Operational Description

The Data Browser is invoked from the Control Navigation System (CNS) @DQNE. A “pop-up”

window that contains a list of the Function Designator (FD) choices for the user will be displayed. A
Data Browser choice is made by highlighting a Data Browser item using the mouse, then releasing the
mouse button while the item is highlighted. The user will select either FD Details, QX

Viewer.

2 Thor Ddlivery



84K 00540-010 Revision: Basic
May 14, 1998

1.2 Data Browser Specifications

1.2.1 Data Browser Ground Rules

1. For theThor delivery thelist of FDsthat are displayed for selection will be a subset of all possible
FDs (e.g. User Class).

2. In order to run on the BASIS environment the On-Line Data Bank and System Configuration Table
must be available. The BASIS environment will provide monitoring only capability.

1.2.2 Data Browser Functional Requirements

1. The DataBrowser will provide adisplay to select an FD or group of FDs. Oncethe FD is selected the
user may elect to view the FD in either the FD Details, DMON, or the Plot viewers.

2. The Data Browser will have a scrolled list of FDs from which the user may choose one FD by clicking
to highlight.

3. TheData Browser will provide a capability to invoke the FD Details, DMON, and Plot viewers.

4. The Data Browser will provide a capability to allow the user to typein the desired FD using the
keyboard.

5. The Data Browser will provide a capability to allow the user to type one or more characters and the
Data Browser will position itself to the location in the FD list that begins with the character(s) that
was typed in.

6. The Data Browser will conform to the “CLCS HCI Style Guide & Standards” document number
84K00230.

7. The Data Browser will also execute in the BAS S environment.

1.2.3 Data Browser Performance Requirements
* There is no performance requirements for the Data Browser.

1.2.4 Data Browser Interfaces

The Data Browser is invoked from the control navigation systeDDMT.

Once a Data Browser is created and a choice from the Data Browser is made, the Data Browser initiates a
call to the appropriate System Viewer corresponding to the choice.
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1.2.5 Data Browser Data Flow Diagram

The Data Browser isinvoked from either the DDV T or CNS. The Data Browser will invoke either the FD
Details, Plot Viewer, or the DMON Viewer.
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1.3 Data Browser Design Specification

The Data Browser runsin the CCWS, and isinvoked from the DDVT (SL-GMS Application) or from the
CNS. It isimplemented in Java. Each element of variable information on the Data Browser screen is
represented asa text field.

Appendix A contains a Class Diagram for the Data Browser.
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1.3.1 DataBrowser State Diagram
The Data Browser State Diagram shown below rel ates the states and the events of the Data Browser.
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1.3.2 Data Browser External Interface

The Data Browser will not provide any APIs. It will call an API from the Data Handler within User
Display Services. The Data Handler in UDS will send the FD Name and FD Nomenclature to the Data
Browser. These interfaces are described in the User Display Services Interface Description Document
(IDD) 84K 00361.

1.3.21 DataBrowser Message Formats

Not applicable.

5 Thor Ddlivery



84K 00540-010

1.3.2.2 DataBrowser Display Formats

The Data Browser isinvoked viathe DDVT (SL-GMS Application) or CNS.
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Figure 4. Main Window of Data Browser.

Main Window Functions

o o M w DN P

Allow usersto enter additional FDs.

Allow users to search and scroll through alist of FDs.
Allow usersto invoke other viewersincluding FD Details, DMON and Plot.
Allow usersto close the Data Browser with a cancel button.

Allow users to invoke the Help Window with a help button.

1.3.2.3 Data Browser Input Formats

Not applicable.

1.3.2.4 DataBrowser Recorded Data

Not applicable.

1.3.25 DataBrowser Printer Formats

Not applicable.

Revision: Basic
May 14, 1998

Display the FD Name and FD Nomenclature at the appropriate location listed in a scrolled window.
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1.3.2.6 Data Browser Inter-process Communications

The Data Browser receives data only from Application Services. The Data Browser will display the FD
Name and FD Nomenclature.

1.3.2.7 DataBrowser External Interface Calls

The Data Browser will not provide any APIs. It will call the following API from the Data Handler within
User Display Services. The Data Handler in UDS will send the FD Name and FD Nomenclature to the
Data Browser. These interfaces are described in the User Display Services Interface Description Document
(IDD) 84K 00361.

1.3.3 DataBrowser Test Plan

The Data Browser system level tests may berun in either the IDE or SDE, or both. Thesetestsarerun on
the CCWS platform. Application services will be required to send data to the Data Browser for FD Name
and FD Nomenclature.

The specific test cases that will be run include:

Verify aFD Name and FD Nomenclatureis received in the Data Browser Window.
Verify that one FD can be sdlected.

Verify that a group of FDs can be sel ected.

Verify print screen capability.

Verify the DMON Button invokes the DMON Viewer.

Verify the Plot Button invokes the Plot View.

Verify the FD Details Button invokes the FD Details Window.

Verify the Cancel Button closes the Data Browser.

Verify the Help Button invokes the Help Window.

CoOoNOA~WNPE
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2. FD Details Viewer

2.1 FD Details Viewer Introduction

2.1.1 FD DetailsViewer Overview

Revision: Basic
May 14, 1998

The FD Details Viewer provides the Checkout and Launch Control System (CLCS) with the meansto
display on the Command and Control Workstation (CCWS) information pertaining to a Function
Designator (FD). Data may be viewed in tabular format. Plotting support for data viewing is provided in

the Plotting Viewer.

The diagram bel ow shows the relationship of the FD Details Viewer to other components within the

System Viewers.
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2.1.2 FD Details Viewer Operational Description

The FD Details Viewer creates a window in which information about FDs are displayed. The information
is presented as a rectangular box, with labels for each field. The FD Details Viewer may invoke the
DMON Viewer or the Plot Viewer.

The FD Details Viewer provides the means to see additional details about an FD. Constraint, PCL, Data
Fusion, Data Health, Change coefficients viewers are accessible in the FD Details Viewer. The FD
Details window will expand to show the selected view.

2.2 FD Details Viewer Specifications

2.2.1 FD DetailsViewer Ground Rules

1. Datafor FD Detailswill be received from an API(s) from User Display Services.

2. Redstone Status FD isreferred to as FD Detailsin the Thor delivery.
3. Inorder torun on the BASIS environment the On-Line Data Bank and System Configuration Table
must be available. The BASIS environment will provide monitoring only capability.

2.2.2 FD Details Viewer Functional Requirements

1. TheFD Details Viewer will provide awindow to display a Function Designator (FD) on the CCWS.
2. TheFD Details Viewer will display specific information about an FD in its window:
- FD name
— FD nomenclature
- FDID
- Time
— Hedth
FD value (in engineering units where applicable)
Coefficient
Other details as specified by users/devel opers
he FD Details Viewer will provide a capability to invoke the DMON Viewer.
he FD Details Viewer will provide a capability to invoke the Plot Viewer.
he FD Details Viewer will provide a capability to refresh the display with updated information.

SN
(=i 1

o
-

he FD Details Viewer will provide a capability to expand itsdlf to include the Data Fusion Viewer,
the Data Health Viewer, the Change Coefficients Viewer, the PCL Viewer and Constraint Viewer. If
noiinformation is available for a Viewer, it will be grayed out.

7. TThe FD Details Viewer will also execute in the BAS S environment.

8. TheFD Details Viewer will provide a capability to save print information to a file.

9. The FD Details Viewer will conform to the “CLCS HCI Style Guide and Standards” document
number 84K00230.

10. The FD Details Viewer will provide a capability to show all information pertaining to an FD on one
window.

11. The FD Details Viewer will provide a capability to print information on the screen to a hard copy
device.
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2.2.3 FD Details Viewer Performance Requirements

The FD Details Viewer will appear on the CCWS screen within two seconds of selection from the DDVT
or Data Browser.

2.2.4 FD Details Viewer Interfaces
The FD Details Viewer will be invoked from either the DDVT , Data Browser, Constraint Details Viewer,
Plot Viewer, or DMON Viewer.

2.2.5 FD Details Viewer Detailed Data Flow Diagram
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The FD details Viewer requests and receives information from User Display Services.

2.3 FD Details Viewer Design Specification
The FD Details Viewer runsin the CCWS, and isinvoked from the DDVT (SL-GMS Application) or
from one of the following: the Data Browser, the Constraint Details Viewer, the Plot Viewer, or the

DMON Viewer. It isimplemented in Java. Each element of variable information on the FD Details
Viewer screen isrepresented as either a text field or a drop down list box.

Appendix A contains a Class Diagram for the FD Details Viewer.
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2.3.1 FD Details Viewer State Diagram

The FD Details Viewer State Diagram shown in Figure 4 relates the states and the events of the FD
Details Viewer.
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Figure 4. FD Details Viewer State Diagram.

2.3.2 FD DetailsViewer External Interface

The FD Details Viewer will not provide any APIs. It will call the following API from the Data Handler
within User Display Services. The Data Handler in UDS will send the updates to the FD Details Viewer.
These interfaces are described in the User Display Services Interface Description Document (IDD)
84K 00361.

2.3.2.1 FD DetailsViewer M essage Formats
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Not applicable.

2.3.2.2 FD Details Viewer Display Formats

The FD Details Viewer isinvoked from the DDVT (SL-GMS Application) , Data Browser, Constraint
Viewer, FD Details Viewer, Plot Viewer, or DMON Viewer.

FO' Name FO MNemenclature Value Units Last Data Change

IMTNAODZA PaD & /5 3 60 FT. REL. HUMIDITY 80 BCT 307:1430/20 =||

FDID  RSYS  Health  Type  Subtype

‘ E800 | WEHTHER| VaLID | HONE |NDNE | _I

Ceefficient ¥iswer = | Add Another FOu

Figure 5. Main Window of FD Details Viewer without any Sub Viewer s Displayed.

Main Window Functions

1. Display the FD Name, FD Nomenclature, Value, Units, Constraint, Last Data Change time, FDID,
RSY S, Health, Raw Counts, Type, Sub Type at the appropriate location listed in a scrolled window.

Allow users the capability to add another FD to the window and receive detailed information about it.
Allow usersto refresh the window for updated data.

Allow usersto invoke other Viewers from the window including DMON and Plot.

g b w D

Allow users to invoke the following sub viewers: Coefficient, Constraint, Fusion, Health and PCL
Viewersin the main window by using the viewer drop down list.

o

Allow the user to print the entire screen with the print button.
7. Allow the user to close the FD Details Window with a cancel button.

8. Allowthe user to invoke the help screen with the help button.

2.3.2.3 FD Details Viewer Input Formats

The FD Details Viewer getsalist of FDsfrom the DDVT (SL-GMS Application) , Data Browser,
Constraint Details Viewer, Plot Viewer, or DMON Viewer. An API call is made to User Display Services
to provide the information for thelist of FDs. These APl interfaces are described in the User Display
Services Interface Description Document (IDD) 84K 00361.
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2.3.24 FD Details Viewer Recorded Data

Not applicable.

2.3.25 FD DetailsViewer Printer Formats

Not applicable. Only print screenswill be accomplished with the FD Details Viewer.

2.3.2.6 FD Details Viewer Inter-process Communications

The FD Details Viewer receives data only from User Display Services (UDS) part of Application Services.
The FD Details Viewer will display the FD Name, FD Nomenclature, Value, Units, Constraint, Last Data
Changetime, FDID, RSY S, Health, Type and Sub Type.

For the other viewersincluding Constraint Details, Health, Fusion, Coefficient and PCL FD Details will
handle all inter-process communications for data retrieval from UDS.

2.3.2.7 FD Details Viewer External Interface Calls

These interfaces are described in the User Display Services Interface Description Document (IDD)
84K 00361.

2.3.3 FD DetailsViewer Test Plan

The Data Browser system level tests may berun in either the IDE or SDE, or both. Thesetestsare run on
the CCWS platform. Application serviceswill be required to send data to the Data Browser for FD Name,
FD Nomenclature, Value, Units, Constraint, , Last Data Changetime, FDID, RSY S, Health, Type and
Sub Type.

The specific test cases that will be run include:

1. Verify that a FD Name, FD Nomenclature, Value, Units, Constraint, , Last Data Change time, FDID,
RSY S, Health, Type, Sub Typeisreceived in the FD Details Window.

Verify that the FD name drop down list is present when more than on FD is added to the FD Details
Window.

3. Veify print screen capability.

4. Verify the DMON Button invokes the DMON Viewer.

5. Veify thePlot Button invokesthe Plot View.

6. Veify the FD Details Button invokes the FD Details Window.

he

8

9

1

N

Verify the Cance Button closes the Data Browser.
Verify the viewer drop down list pops up when left mouse clicking over thelist.
. Verify the viewer drop down list invokes the Coefficient Viewer.
0. Verify the viewer drop down list invokes the Constraint Viewer.
11. Verify the viewer drop down list invokes the Fusion Viewer.
12. Verify the viewer drop down list invokes the Health Viewer.
13. Verify the viewer drop down list invokes the PCL Viewer.
14. Veify the Add Another FD text input box adds another FD to the FD name drop down list.
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15. Verify the Help Button invokes the Help Window.

3. Data Fusion Viewer

3.1 Data Fusion Viewer Introduction

3.1.1 Data Fusion Viewer Overview

Revision: Basic
May 14, 1998

The Data Fusion Viewer isapart of the FD Details Viewer. The Data Fusion Viewer providesthe
Checkout and Launch Control System (CLCYS) the ability to display detailed information pertaining to a
fusion-based Function Designator (FD) to the Command and Control Workstation (CCWS). The Data
Fusion Viewer displays details about a fused FD, its component FDs and the algorithm used to calculate

the fused FD.
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3.1.2 Data Fusion Viewer Operational Description

The Data Fusion Viewer isinvoked only from the FD Details Viewer.

The Data Fusion Viewer will display information about the fused FD that was selected on the FD Details
Viewer. Only onefused FD is displayed on the Data Fusion Viewer at atime. Information is displayed
regarding the component FDs that make up the fused FD. Double-clicking on a component FD, or
selecting a component FD then pressing the FD Details button, will cause an FD Details Viewer to be

displayed for this component FD.

Fused FD information displayed on this viewer consists of the FD nomenclature, fused FD value, time,

health, component FD information, and algorithm information.
14
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Component information displayed for this fused FD consists of the component FD nomenclature, value,
time, health, and range.

The agorithm displayed on this viewer is the textual format of the algorithm used to compute the fused
FD from the component FDs. A descriptive explanation of the algorithm is also displayed which explains
the content of the algorithm.

3.2 Data Fusion Viewer Specifications

3.2.1 Data Fusion Viewer Ground Rules

1. An extracted descriptive text, consisting of afused FD, component FDs, a textually formatted
algorithm, and an algorithm descriptive text for the Data Fusion Viewer, is stored in an ASCII
formatted file retrieved via Application Services.

2. The Data Fusion Viewer requests information pertaining to fused FDs through User Display Services
and FD Services.

3. The Data Fusion Viewer isinvoked from the FD Details Viewer.

4. In order to run on the BASIS environment, the On-Line Data Bank and System Configurations Table
must be available. The BASIS environment will provide a monitoring only capability.

3.2.2 Data Fusion Viewer Functional Requirements

1. TheDataFusion Viewer will provide a window to display the components of a fused FD on the
CCWS.

2. TheData Fusion Viewer will display low-level and high-level end-item state for component FDs.
These boundary levels for end-item states show the range of values in analog inputs.

3. The Data Fusion Viewer will provide a method to accessthe component FDs of a fused FD and
invoke an FD Details Viewer to view detailed information about a component FD.

4. The DataFusion Viewer will display the value, health and time for the fused FD and the component
FDs.

5. The Data Fusion Viewer will display the Fused FD algorithm.

6. The Data Fusion Viewer will display the Fused FD algorithm description.

7. The Data Fusion Viewer will conform to the “CLCS HCI Style Guide and Standards” documentation

number 84K00230.

The Data Fusion viewer will also execute in the BAS'S environment.

The Data Fusion viewer will retrieve Fused FD and component FD information fromthe SDC if the

CVT information is out of synchronization.

©

3.2.3 Data Fusion Viewer Performance Requirements

1. The Data Fusion Viewer will be displayed within two seconds from selecting the Data Fusion Viewer
from the FD Details Viewer window.

3.2.4 Data Fusion Viewer Interfaces

The Data Fusion Viewer is invoked from the FD Details Viewer. The Data Fusion Viewer interfaces with
Application Services to retrieve fused FD and component FD information.
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3.2.5 Data Fusion Viewer Data Flow
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3.3 Data Fusion Viewer Design Specification

The Data Fusion Viewer runsin the CCWS, and isinvoked from the FD Details Viewer. Itis
implemented in Java. Each element of variable information on the Data Fusion Viewer screen is
represented as either a Javatext field, text area, or list box object.

The Data Fusion Viewer displays a “time homogeneous” snapshot, provided by User Display Services, of
the required information. This assures that the compdfigmtand the algorithm produce the fused FD
as displayed.

The Data Fusion Viewer Class Diagram is contained in the FD Viewer Class Diagram in Appendix A.

3.3.1 Data Fusion Viewer State Diagram
The Data Fusion Viewer displays the fusion data retrieved by the FD Details Viewadle-Clicking on
a component FD will kick-off a new FD Details Viewer for this component FD.

The states and events of the Data Fusion Viewer are depicted in the FD Details Viewer State Diagram in
the FD Details Viewer Design Specification.

3.3.2 Data Fusion Viewer External Interfaces

3.3.2.1 Data Fusion Viewer Message Formats

Not Applicable.
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3.3.2.2 Data Fusion Viewer Display Formats

The Data Fusion Viewer isinvoked from the FD Details Viewer. The FD Details Viewer expands to
display the fused FD information, including the component FDs of the fused FD, and the Algorithm and
Algorithm Description.

FD' Hame FD' Nomenclature Yalue nits Last Data Change

LV10Z5TATE FUSED FD FOR 0X HE IS0 VALVE & O0BREN 307:1430/20 — |

FDID RSYS Health Type Subtype

(o5 Jar  [vam |woe  Jwom | _ Refresh |

Fusion Wiewer = | Add Another FD:

Last Data fnalog
Compoenent FOO FD Nomenclature Value Change Health Lowe  High

HA2K1120% 0¥ HE [SO VLY & QP IND OPEN 307:1430/20 Walid
HAZ2K1121 K 0K HE [SO WIM & CL IND COPEN 307:11430/20 Yalid

algorithm

IM1O2STATE = HA2X1120% AND, HAZ2K11214

3]

algorithm Description
LM1OZSTATE IS THE FUSED FD FOR HA2X 1120 AND HAZ2X1121%

[ =i

Figure 3: Data Fusion Viewer (as pulled down from FD Details Viewer.)

Data Fusion Viewer Functions:

1. For the Component FDs, displays the FD Name, FD Nomenclature, Value, Last Data Change time,
Health, Analog Low limit and the Analog High limit, the Algorithm, and the Algorithm Description.

2. Provides the capability to invoke a new FD Details Viewer for a selected Component FD, by either
double-clicking on the Component FD or clicking once on the Component FD in order to highlight it,
then pressing the FD Details button.

3. Providesthe capability to close the Data Fusion Viewer with a cancel button.
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3.3.2.3 Data Fusion Viewer Input Formats

Not Applicable.

3.3.2.4 Data Fusion Viewer Recorded Data

Not Applicable.

3.3.2.5 Data Fusion Viewer Printer Formats

Not Applicable.

3.3.2.6 Data Fusion Viewer |nter-process Communications
Not Applicable.

3.3.2.7 Data Fusion Viewer External Interface Calls

The Data Fusion Viewer has no external interface calls. The interface callsthat are required to retrieve
Data Fusion Viewer data are made by the FD Details Viewer. Theseinterfaces are described in the User
Display Services Interface Description Document (IDD) 84K00361.

3.3.2.8 Data Fusion Viewer Table Formats

Not applicable.

3.3.3 Data Fusion Viewer Test Plan

The Data Fusion system level tests may be run in either the IDE or SDE, or both. Thesetestsare run on
the CCWS platform.

The specific test cases that will be run include:

1. Veify that the Data Fusion Viewer is displayed on the CCWS.

2. Veify that the data displayed in the component list area on the Data Fusion Viewer includes:
e Component FD
* FD Nomenclature

« Vaue
e Last Data Changetime
e Hedth

e Low Limit (of Range)
*  High Limit (of Range)
3. Veify that the slide bars on the Data Fusion Viewer component list area can be moved in order to
scrall through all the data that is contained in this area.
4. Verify that the Data Fusion Algorithm for the Fused FD displays on the Data Fusion Viewer.
5. Veify that the dide bars on the Data Fusion Algorithm field can be moved in order to scroll through
all the datathat is contained in thefield.
6. Veify that the Data Fusion Algorithm Description for the Fused FD displays on the Data Fusion
Viewer.
7. Veify that the slide bars on the Data Fusion Algorithm Description field can be moved in order to
scrall through all of the data that is contained in thisfield.
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8. Verify that the FD Details Viewer can be displayed for a Component FD by double-clicking
(selecting) on a Component FD and verifying that the FD Details Viewer is displayed for the selected
Component FD.

9. Verify that the FD Details Viewer can be displayed for a Component FD by high-lighting (selecting)
a Component FD by clicking once on the Component FD, pressing the FD Details button, and
verifying that the FD Details Viewer is displayed for the selected Component FD.

10. Verify that the Data Fusion Viewer isno longer displayed and the FD Details Viewer isresized to
exclude the Data Fusion Viewer when the Cancel button is pressed.
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4. Data Health Viewer

4.1 Data Health Viewer Introduction

4.1.1 Data Health Viewer Overview

Revision: Basic
May 14, 1998

The Data Health Viewer provides the Checkout and Launch Control Data System (CLCS) with adisplay
to view the health and status of a Function Designator (FD) or set of FDson a CCWS. The Data Health
Viewer is part of the enlarged FD Details Viewer.

The diagram bel ow shows the hierarchy of the System Viewers.
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4.1.2 Data Health Viewer Operational Description

The Data Health Viewer isinvoked from the FD Details Viewer. The Data Health Viewer will elaborate
on the “Reason” description of the problem. This description will provide a detailed explanation of the

problem

20
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4.2 DataHealth Viewer Specifications

4.2.1 DataHealth Viewer Ground Rules

1. Datahealth information will be received from a User Display Services API(S).
2. In order to run on the BASIS environment the On-Line Data Bank and System Configuration Table
must be available. The BASIS environment will provide monitoring only capability.

4.2.2 Data Health Viewer Functional Requirements

1. The Data Health Viewer will provide a window to display Data Health for an FD on the CCWS.

2. The Data Health Viewer will provide a color designation indicating the validity of the data viewed.

3. TheData Health Viewer will provide the ability to examine reason code and text.

4. The Data Health Viewer will conform to the “CLCS HCI Style Guide and Standards” document
number 884K00230.

The Data Health Viewer will also execute in the BASS environment.

The Data Health Viewer will provide the capability to print a snapshot of the Data Health Viewer
window.

o o

4.2.3 Data Health Viewer Performance Requirements

* The Data Health Viewer will appear on the screen within two seconds of invocation.

4.2.4 Data Health Viewer Interfaces

The Data Health Viewer interfaces with FD Services to get data health information from the CVT, OLDB,
and the Data Health Catalog.
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4.2.5 Data Health Viewer Data Flow Diagram

The FD Details Viewer will receive information from User Display Services.
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4.3 DataHealth Viewer Design Specification

The Data Health Viewer runs on the CCWS platform and isinvoked from the FD Details Viewer. Itis
implemented in Java. The Data Health Viewer displays the data health status for an FD selected in FD

details. For an invalid health status, the Data Health Viewer will obtain areason code number from the

CVT using an API call. Thereason codetext string is then looked up using the Reason Code number

through an API call to Application Services. Reason code messages will be displayed, along with the time

of the request, in a scrollable list. The Data Health Viewer captures a “time homogeneous” snapshot of
the required information. This assures that the data health bits are consistent with the value and time
represented.

The Data Health Viewer Class Diagram is contained in the FD Viewer Class Diagram in Appendix A.

4.3.1 DataHealth Viewer State Diagram

The states and events of the Data Health Viewer are depicted in the FD Details Viewer State Diagram in
the FD Details Viewer Design Specification.

4.3.2 Data Health Viewer External Interfaces

The Data Health Viewer has no external interface calls. The interface calls that are required to retrieve
are made by the FD Details Viewer. These interfaces are described in the User Display Services Interface
Description Document (IDD) 84K00361.

4.3.2.1 Data Health Viewer M essage Formats
Not applicable.
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4.3.2.2 DataHealth Viewer Display Formats
The Data Health Viewer isinvoked from the FD Details Viewer drop down list box.

FD Mame FO Momenclature Value Units Last Data Change

IMTNAOD3A PAD & C/5 3 30 FT. REL. HUMIDITY 79 BCT 307:1430/20 = |

FOID RSYS Health Ty e Subtype

|3386 |W‘EBTI-IEZR| VALID |m«1 |NDNE | _I

Health Yigwer = | Add Another FO

FD Marne: IMTOADDIA Reason #  ReasonCode Last Data Change

Figure 4. Data Health Viewer Window with Valid Data Health Status
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FD Marme FD Momenclature VYalue hits Last Data Change

IMTOAOONSA PED & G5 3 30 FT. REL. HUMIDITY 9 PCT 307:1430/20 = |

FOID R5YS Health Ty pe Subtype

| 3386 |W'EP1TI'IER| INVALID | A |I'IDI'1E | _I

Health Viewer = | &dd Another FD:

FD Marmme: IMTOAQD3A Reason #  ReasonCode Last Data Change

257 GSE Cateway not communicating 307:1430/20

Figure5. Data Health Viewer Window with Invalid Data Health Status

The Data Health Viewer’s functions are:

1. Display the FD name.

2. Display the FD data health status as valid or invalid.

3. Display for invalid data health the reason code number, reason code text and the Last Data Change
time.

4. The refresh button, when pressed, will cause the FD data health status to be updated.

5. The Cancel button, when pressed, will close the Data Health Viewer window.

4.3.2.3 DataHealth Viewer Input Formats
Not applicable.

4324 DataHealth Viewer Recorded Data
Not applicable.

4.3.25 DataHealth Viewer Printer Formats
Not applicable. Only print screens will be available with the Data Health Viewer.

4.3.2.6 DataHealth Viewer Inter-process Communications

The Data Health Viewereceives dta only from Applications Services.
The Data Health Viewer will display FD name, data health status, reason code number, reason code text
and Last Data Change time.
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4.3.2.7 DataHealth Viewer External Interface Calls

The Data Health Viewer will not provide any APIs. It will call the following API from the Data Handl er
within User Display Services. The Data Handler in UDS will send the updates to the Data Health Viewer.
These interfaces are described in the User Display Services Interface Description Document (IDD)

84K 00361.

4.3.3 DataHealth Viewer Test Plan

The Data Health Viewer will run on either the IDE or the SDE or both.
These test are run on the CCWS platform.
Application services will be required to send data to the Data Health Viewer for FD Health.

The specific test cases that will be run include:

Verify that the Data Health Viewer is displayed with the correct FD name when it isinvoked.
Verify that the correct Data Health statusis displayed for the selected FD.

Verify that the correct Reason Codeis displayed for an Invalid health status.

Verify that the correct Reason Code text is displayed for an Invalid health status.

Verify that the correct Last Data Change time is displayed.

Verify that when the Refresh button is pushed, the health status is updated.

Verify that when the Print button is pushed, the print function is invoked.

Verify that when the Cancel button is pushed, the DHV display is closed.

Verify that when the Help button is pushed, the Help function is invoked.

WCoNoO,WNE
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5. PCL Viewer

5.1 PCL Viewer Introduction

5.1.1 PCL Viewer Overview

Revision: Basic
May 14, 1998

The PCL Viewer provides the Checkout and Launch Control System (CLCS) the ability to display on the
Command and Control Workstation (CCWS) detailed information pertaining to a Prerequisite Control
Logic Function Designator (FD). The PCL Viewer is part of the FD Details Viewer. The PCL Viewer

displays details about a PCL.
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5.1.2 PCL Viewer Operational Description

The PCL Viewer is expanded from the FD Details Viewer. The PCL Viewer will display information
about the FDs associated with Prerequisite Control Logic.

5.2 PCL Viewer Specifications

5.2.1 PCL Viewer Ground Rules

1. Application Serviceswill provide the API(s) to return the PCL Description.
2. In order to run on the BASIS environment the On-Line Data Bank and System Configuration Table
must be available. The BASIS environment will provide monitoring only capability.
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5.2.2 PCL Viewer Functional Requirements

1. ThePCL Viewer will provide a window to display the list of FDs associated with Prerequisite Control

Logic.
2. ThePCL Viewer will display the PCL description for each FD.

3. ThePCL Viewer will display the FD corresponding to the displayed FD in the FD Details viewer at

the top of the PCL Viewer.
4. ThePCL Viewer will provide the capability to sort the display results based on the FD name,
Nomenclature, or PCL description.

5. The PCL Viewer will conform to the “CLCS HCI Style Guide and Standards” document number

84K00230.
6. The PCL Viewer will also execute in the BAS S environment.

5.2.3 PCL Viewer Performance Requirements

1. The PCL Viewer will be displayed within two seconds from selecting the PCL Viewer from the FD

Details viewer window.

5.2.4 PCL Viewer Interfaces

The PCL Viewer is expanded from the FD Details Viewer.

5.25 PCL Viewer Data Flow

PCL Viewer will receive infomation from User Display Services.
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5.3 PCL Viewer Design Specification

The PCL Viewer runsin the CCWS, and isinvoked from the FD Details Viewer. It isimplemented in
Java. Each dement of variableinformation on the PCL Viewer screen isrepresented asa text field.

The PCL Class Diagram is contained in the FD Viewer Class Diagram in Appendix A.

531 PCL Viewer State Diagram

The states and events of the PCL Viewer are depicted in the FD Details Viewer State Diagram in the FD
Details Viewer Design Specification.

5.3.2 PCL Viewer External Interface

Not applicable.

5.3.2.1 PCL Viewer Message Formats
Not applicable.

5.3.2.2 PCL Viewer Display Formats

The PCL Viewer isinvoked viathe DDVT (SL-GMS Application) by way of the FD Details Viewer
Window or CNS.

FO' Name FO MNemenclature Value Units Last Data Change

H42H1120K 0X HE IS0 VLV A 0OF IND OFEN 307:1430/20 = |

FDID  RSYS  Health  Type  Subtype

G0 =z | o @ e | __fefresh_|

PCLViewer = | add Another FD

FO' Name PCL Description
HA2H1120%H To turn on HAZEI120K, HA2H1121X and HA2X1123 must be closed

[ Ceusllbel |

Figure 6. Main Window of PCL Viewer.
Main Window Functions

1. Display the FD Name and PCL Description at the appropriate location listed in a scrolled window.
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2. Allow the user to close the PCL Viewer with a cancel button.

5.3.2.3 PCL Viewer Input Formats
Not applicable.

5.3.24 PCL Viewer Recorded Data
Not applicable.

5.3.25 PCL Viewer Printer Formats
Not applicable.

5.3.2.6 PCL Viewer Inter-process Communications
Not applicable.

5.3.2.7 PCL Viewer External Interface Calls

The PCL Viewer has no external interface calls. Theinterface callsthat are required to retrieve PCL
Name and PCL Description are made by the FD Details Viewer. These interfaces are described in the User
Display Services Interface Description Document (IDD) 84K00361.

5.3.3 PCL Viewer Test Plan

The PCL Viewer system level tests may berun in either the IDE or SDE, or both. These tests are run on
the CCWS platform. Application services will be required to send data to the PCL Viewer for FD Name
and PCL Description.

The specific test cases that will be run include:
1. Veify aFD Name and PCL Description arereceived in the PCL Viewer.
2. Veify the Cancel Button closesthe PCL Viewer.

30 Thor Ddlivery



84K 00540-010 Revision: Basic
May 14, 1998

6. Coefficient Viewer

6.1 Coefficient Viewer Introduction

6.1.1 Coefficient Viewer Overview

The Coefficient Viewer provides the Checkout and Launch Control System (CLCS) the ability to display
the coefficients on the Command and Control Workstation (CCWS) and allows the user to change these
coefficients. The Coefficient Viewer is part of the FD Details Viewer.
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6.1.2 Coefficient Viewer Operational Description
The Coefficient Viewer isinvoked from the FD Details Viewer.
The Coefficient Viewer will display the current coefficients and allow the user to change the values.

“Apply” and “Cancel” buttons will allow the user to apply the changes or cancel the changes that have
been entered on the viewer.
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6.2 Coefficient Viewer Specifications

6.2.1 Coefficient Viewer Ground Rules

1
2.
3.
4

Application Serviceswill provide an API(s) to return coefficient information.

Application Serviceswill provide an API(s) to Coefficients.

Application Serviceswill provide an API(s) to check Coefficient authentication.

Coefficient Viewer will not run in the BASIS environment. The BASIS environment will provide
monitoring only capability.

6.2.2 Coefficient Viewer Functional Requirements

1

The Coefficient Viewer will provide awindow to display calibration coefficients of an FD that are

currently used by a gateway. The viewer will be displayed on the CCWS

The Coefficient Viewer will provide fields on the viewer for entry of the changed coefficient values.

The Coefficient Viewer will provide a “Apply” button, which upon pressing will apply the changes in
the coefficient values that have been entered by the user.

The Coefficient Viewer will provide a “Cancel” button, which upon pressing will cancel any changes
in the coefficient values that have been entered by the user.

The Coefficient Viewer will conform to the “CLCS HCI Style Guide and Standards” document
number 84K00230.

The Coefficient Viewer will have a capability to access the coefficients for an FD used at system

build time.

6.2.3 Coefficient Viewer Performance Requirements

1. The Coefficient Viewer will be displayed within two seconds from selecting the Coefficient Viewer

from the FD Details Viewer.

6.2.4 Coefficient Viewer Interfaces

The Coefficient Viewer is invoked from the FD Details Viewer.
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6.2.5 Coefficient Viewer Data Flow

The Coefficient Viewer will receive coefficient information from Application Services. Application
Services will give the changed coefficients to command to check and update the curve coefficients.
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6.3 Coefficient Viewer Design Specification

The Coefficient Viewer runs on the CCWS platform and isinvoked from the FD Details Viewer. It is
implemented in Java.  The Coefficient Viewer reads the current values of the calibration coefficients and
displays them in text strings that cannot be edited. Text fields are provided to allow the user to typein up
to six new values for the coefficients. An apply button is provided, which when pressed, will apply the
changes via command to the gateway. Strict user permissions, by command management, will be
checked before allowing any commanding. Once the changes are applied, the viewer will wait for
acknowledgment that the changes were accepted.

The Coefficient Viewer Class Diagram is contained in the FD Viewer Class Diagram in Appendix A.

6.3.1 Coefficient Viewer State Diagram

The Coefficient Viewer State Diagram shown bel ow relates the states and the events of the Coefficient
Viewer.
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5t
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Figure 3. Coefficient Viewer State Diagram

6.3.2 Coefficient Viewer External I nterfaces

The Data Health Viewer has no external interface calls. The interface callsthat are required to retrieve
are made by the FD Details Viewer. These interfaces are described in the User Display Services Interface
Description Document (IDD) 84K 00361.

6.3.2.1 Coefficient Viewer M essage Formats
Not applicable.

6.3.2.2 Coefficient Viewer Display Formats
The Coefficient Viewer isinvoked from the FD Details Viewer drop down list.
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FD Namme FD Nomenclature Value Units ITON

H42H1120K 0¥ HE IS0 VLV & 0P IND OPEN 307:14:30/20 = |

FOID R&Y5 Health Type Subtype

[ || | o | o fwa | |_fefresh_|

Coefficient Yiewer = | add gnother ED:

Current

. 009876 003433 O0E348 003115 003883 pelnisiwars
Ceoefficients

a a a

5 4

\

Mews
Ceoefficients

Figure 4. Coefficient Viewer Window

Coefficient Viewer Window Functions:

The current values of the calibration coefficients are displayed for up to six coefficient values.

If there are fewer than six coefficient values, the remaining will be grayed out and disabled.

Text fields are displayed to allow entry of up to six new calibration coefficient values.

The Apply button, when pressed, will apply the new coefficient values.

The Coefficient viewer, after applying the new values, will wait for acknowledgment confirming the
command has been compl eted.

The Cance button when pressed will close the Coefficient Viewer window.

gbrwhpE

o

6.3.2.3 Coefficient Viewer Input Formats
Not applicable.

6.3.2.4 Coefficient Viewer Recorded Data
Not applicable.

6.3.2.5 Coefficient Viewer Printer Formats
Not applicable.
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6.3.2.6 Coefficient Viewer Inter-process Communications

The Coefficient Viewer receives data only from Applications Services.
The Coefficient Viewer will display the current values of the calibration coefficients and
text fields to enter new coefficient values.

6.3.2.7 Coefficient Viewer External Interface Calls

The Coefficient Viewer will not provide any APIs. It will call an API from the Data Handler within User
Display Services. The Data Handler in UDS will send the current values to the Coefficient Viewer.
These interfaces are described in the User Display Services Interface Description Document (IDD)

84K 00361.

6.3.3 Coefficient Viewer Test Plan

The Coefficient Viewer will run on either the IDE or the SDE or both.
These test are run on the CCWS platform.

The specific test cases that will be run include:
1. Veify that the Coefficient Viewer is displayed with the correct values for the current coefficients
upon
invoking the viewer.
Verify that the required user authentication is checked.
Verify that a new set of coefficients can be entered into the displayed fields.
Verify that the changed coefficients can be sent to and received by the gateway.
Verify that when the Print button is pushed, the print function is invoked.
Verify that when the Cancel button is pushed, the display is closed.
Verify that when the Help button is pushed, the Help function is invoked.

NO U AW
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7. Constraint Details

7.1 Consraint Details Viewer

7.1.1 Constraint Details Viewer

The Constraint Details Viewer is part of the FD Details Viewer. The Constraint Details Viewer is
executed on the CCWS. The Constraint Details Viewer will provide the user away to change the
constraint expression.

The following diagram shows the relationship of the Constraint Details Viewer to the other components of
the System Viewer:
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7.1.2 Constraint Details Viewer Operational Description

The Constraint Details Viewer will display detailed information about the constraint. The Constraint
Details Viewer will allow the user to modify the constraints and issue a command to distribute the
modification throughout the system.

7.2 Constraint Details Viewer Specifications

7.2.1 Constraint Details Viewer Groundrules

1. Help screenswill not be available to the user of Constraint Details Viewer in the Thor delivery.
2. User Display Services will provide a method to change current constraint .
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3. User Display Services will provide a method to gather Time information about the constraint

message.
4. TheCongtraint Detail Viewer will not run on the BASIS environment.

7.2.2 Constraint Details Viewer Functional Requirements

1. Theuser will be able to access the Constraint Details Viewer from the FD Details viewer. The
Constraint Details Viewer will display detailed constraint information including the following:
e Congtraint ID
e Constraint Owner
* Application Attribute
e Expression
*  Genera
* Analog, Digital Pattern or Discrete
The Constraint Details Viewer will provide the ability to change the current constraint.
3. TheConstraint Details Viewer will provide the ability to issue the change current constraint
command.
4. The Constraint Details Viewer will conform to the “CLCS HCI Style Guide and Standards”
documentation number 84K00230.

N

7.2.3 Constraint Details Viewer Performance Requirements

The constraint Details viewer will display within two seconds.

7.2.4 Constraint Details Name I nterfaces Data Flow Diagrams
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7.3 Constraint Details Viewer Design Specification

The Constraint Details Viewer is part of the FD Details viewer. The Constraint Details viewer allows the
user to see al the constraints that are associated with one FD. The Constraint Details viewer also allows
the following functionality: Assert, Alter, View and Release. The user can only modify constraint that the
user owns.

The Constraint Details class diagram is contained in the FD Viewer class diagram in appendix A.

7.3.1 Constraint Details Viewer State Diagram

This state diagram provides a pictorial representation of the relationship between external sources and
destinations and the major and minor functions of the Constraint Details Viewer.
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7.3.2 Constraint Details External Interfaces

7.3.2.1 Constraint Details M essage Formats
This data is the System Messages output by the Constraint Details Viewer

* k%

Message Number = Specified system message number constant
Message Group = SVW

Severity = Error

Enter aLow and High value for the Analog constraint.

Help Information Content:

The user must enter a Low and High constraint in the fieldsin order to add or update a anal og constraint.

Details I nfor mation:

If no valueis entered, the constraint display will reject the discrete constraint and display a message.

* k%

Message Number = Specified system message number constant

Message Group = SVW

Severity = Error

A constraint from the Constraint List must be highlighted in order to display the constraint information.

Help Information Content:

To highlight the constraint place the arrow on top of the desired constraint a press mouse button number
1

Details I nfor mation:

No constraint information will be displayed unless the desired constraint is highlighted.

* k%

Message Number = Specified system message number constant
Message Group = SVW

Severity = Error

Choose the notify type that will be displayed by the constraint manager.

Help Information Content:

Thefollowing items are the Notify types available:
Trangition In - The constraint viewer will only display messages that transition into range.
Transition Out - The constraint viewer will only display messages that transition out of range.
Both - The constraint viewer will display messages for all transitions.

Details | nfor mation:
One of the Notify type must be checked in order to Add a constraint. The notify radio default is Both.

7.3.2.2 Constraint Details Display Formats
Thisisthe design of Displays produced by the Constraint Details Viewer.

41 Thor Déelivery



84K 00540-010 Revision: Basic
May 14, 1998

Constraint Details Analog Display

FD Mame FO Memenclature Value Units Last Data Change

IMTLAOOLA PAD & C/5 3 30 FT. AME. TEMP. 65 LEGF 307:1430/20 = |

FDID  User Class  Health Ty pe Subtype

| 6879 | weather| vaLtD | am |2

Constraint Details = | add Another FO¢

DMON | Plot Print

Constraint List

Constraint 1D Constraint fpplication Expression Cenreal

O et fttribute

WEATHER RCL L50/u95,/D10

gnaleg Configuration

Expression General

[H Lower Limit [E Upper Limit [E Delta Limit [H Period Boundary [H Sample Boundary

of

Health
@ Return To Limit M Fail—=Valid H valid—=Fail H warn—=Valid & Yalid—=Warn

Constraint Details Analog Functions:

1. Constraint List will display all the constraints associated with the current FD. The constraint list
displays the following information:
e Congtraint ID - Constraint Management process assigns a unique ID to each constraint.
e Congtraint Owner - The User Class that created the constraint is displayed in thisfield.
* Application Attribute - Thisistheidentifier of the application that created the constraint.
e Expression - These arethe user defined values for the constraint.
e Genera - These are addition parameters that the user can define for the constraint.
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2. Expression - Allows the user to pick one or more fields to determine what transition will be displayed
on the Constraint Viewer. The user must enter the data in the text fields to define the constraint.
e Lower Limit - If the constraint transitions below the lower limit the constraint message will
be
displayed by the constraint viewer.
e Upper Limit - If the constraint transitions above the upper limit the constraint message will
be
displayed by the constraint viewer.
« DdtaLimit - When the FD value exceeds the delta change number in a positive or negative
direction, display constraint notification in the Constraint Viewer. If the Lower and Upper limit
are entered, the delta change is exceeded if the delta change is less then the
lower limit or greater then the upper limit.
e Return To Limit - A message will be displayed when the constraint transitions, back within
the
Low/High limits.
3. Genera - Allowsthe user to pick one or more elements. These fields will allow the user to define
when constraints will be displayed.
e Hedlth - The user can determine the health transition from Good -> Fail, Fail -> Good,
Good -> Warn, Warn -> Good. The user can pick one or more health transitions.
The default value is to have no health option checked.
*  Period Boundary - If the FD valueis transitioned out of limits for a given time period greater
then n milliseconds then a constraint message will be displayed by the
Constraint Viewer. The user can enter the time span in milliseconds.
*  Sample Boundary -Given a set of sample measurements, Y, sample bounding will notify the
constraint viewer when the number of good measurements falls below
the
user defined good sample number X.
Ex. Format X of Y
8 of 10 - Notify user when good samples are < 8 out of 10 samples
taken.
8 = Good Samples.
10 = Total number of samples.
4. Assert - Issuesa command to add a new constraint to the FD currently displayed.
5. Alter - Issues a command to delete the highlighted constraint.
6. Release- Issues a command to update the constraint currently highlighted.
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Constraint Details Digital Pattern Display

FD Mame FO Momenclature Yalue nits Last Data Change
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Constraint Details Digital Functions:

1. Constraint List will display all the constraints associated with the current FD. The constraint list
displays the following information:
e Congtraint ID - Constraint Management process assigns a unique I1D to each constraint.
e Congtraint Owner - The User Class that created the constraint is displayed in thisfield.
* Application Attribute - Thisistheidentifier of the application that created the constraint.
e Expression - These arethe user defined values for the constraint.
e Genera - These are addition parameters that the user can define for the constraint.
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2. Expression - Allows the user to pick one parameter to determine what transition will be displayed on
the Constraint Viewer.
* Equal - If the constraint transition is Equal to the current digital pattern the constraint will
be
displayed by the Constraint Viewer.
* Not Equal - If the constraint transition is Not Equal to the current digital pattern the
constraint
will be displayed by the Constraint Viewer.
« DdtaLimit - When the FD value exceeds the delta change number in a positive or negative
direction, display constraint notification in the Constraint Viewer.
e Return To Limit - A message will be displayed when the constraint transition, back within
the
Low/High limits.
3. Genera - Allows the user to pick one or more elements. Thesefields will allow the user to define
when constraints will be displayed.
*  Health - The user can determine the health transition from Good -> Fail, Fail -> Good,
Good -> Warn, Warn -> Good. The user can pick one or more health transitions.
The default valueis to have no health option checked.
e Period Boundary - If the FD value is transitioned out of limits for a given time period greater
then n milliseconds then a constraint message will be displayed by the
Constraint Viewer. The user can enter the time span in milliseconds.
*  Sample Boundary -Given a set of sample measurements, Y, sample bounding will notify the
constraint viewer when the number of good measurements falls below
the
user defined good sample number X.
Ex. Format X of Y
8 of 10 - Notify user when good samples are < 8 out of 10 samples
taken.
8 = Good Samples.
10 = Total number of samples.
Digital Pattern - Allows the user to create a constraint to monitor digital pattern.
Assert - Issues a command to add a new constraint to the FD currently displayed.
Alter - Issues a command to del ete the highlighted constraint.
Release - | ssues a command to update the constraint currently highlighted.

No oA~
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1. Constraint List will display all the constraints associated with the current FD. The constraint list
displays the following information:
e Congtraint ID - Constraint Management process assigns a unique 1D to each constraint.
e Congtraint Owner - The User Class that created the constraint is displayed in thisfield.
* Application Attribute - Thisistheidentifier of the application that created the constraint.
e Expression - These arethe user defined values for the constraint.
e Genera - These are addition parameters that the user can define for the constraint.
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2. Expression - Allows the user to pick one parameter to determineif what transition will be displayed
on the Constraint Viewer.
e State- If the constraint transition is state is equal to the current discrete the constraint will
be
displayed by the Constraint Viewer.
¢ Not State - If the constraint transition is state is not equal to the current discrete the
constraint
will be displayed by the Constraint Viewer.
« DdtaLimit - When the FD value exceeds the delta change number in a positive or negative
direction, display constraint notification in the Constraint Viewer.
e Return To Limit - A message will be displayed when the constraint transition, back within
the
Low/High limits.

3. Genera - Allows the user to pick one or more elements. Thesefields will allow the user to define
when constraints will be displayed.
e Hedlth - The user can determine the health transition from Good -> Fail, Fail -> Good,
Good -> Warn, Warn -> Good. The user can pick one or more health transitions.
The default value is to have no health option checked.
e Period Boundary - If the FD value is transitioned out of limits for a given time period greater
then n milliseconds then a constraint message will be displayed by the
Constraint Viewer. The user can enter the time span in milliseconds.
*  Sample Boundary -Given a set of sample measurements, Y, sample bounding will notify the
constraint viewer when the number of good measurements falls below
the
user defined good sample number X.
Ex. Format X of Y
8 of 10 - Notify user when good samples are < 8 out of 10 samples
taken.
8 = Good Samples.
10 = Total number of samples.
Discrete Field - Allows the user to enter the discrete value.
Assert - Issues a command to add a new constraint to the FD currently displayed.
Alter - Issues a command to del ete the highlighted congtraint.
Release - | ssues a command to update the constraint currently highlighted.

No oA~

7.3.2.3 Constraint Details Input Formats
Not Applicable.

7.3.2.4 Constraint Details Recorded Data
Not Applicable.

7.3.2.5 Constraint Details Printer Formats
Not Applicable.

7.3.2.6 Interprocess Communications (C-to-C Communications?)
Not Applicable.

7.3.2.7 Constraint Details External Interface Calls (e.g., API Calling Formats)

Thisisthe datathat is sent between User Display Services (Application Services) via a calling mechanism
(eq., APl call)
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The Constraint Details Viewer requires the following Java/C++ APIs:

* An API to send commands for the following functions: Assert, Alter and Release a Digital
Pattern, Discrete or Analog constraint.
* AnAPI toread all constraints associated with a FD.

7.3.2.8 Constraint Details Viewer Table Formats
Not Applicable.

7.3.3 Constraint Details Viewer Test Plan

The Constraint Details system level test environment may run in either IDE or SDE, or both. These tests
arerun on the CCWS platform.

1. Verify that the Constraint Details Viewer is displayed on the screen.
2. Veify that the Constraint Details Viewer list displays all the constraints associated with that FD.
3. Veify that the following information is displayed for each of the constraints.
e Congtraint ID
»  Constraint Owner
*  Application Attributes
e Expression
*  Genera
» Digital Pattern, Discrete or Low/High
4. Verify that the following constraint information can be displayed when a constraint is high-lighted.
e Transtion Type
» Digital Pattern, Discrete or Low/High
Verify that the user can Assert a new constraint.
Verify that the user can Alter a current constraint that he created.
Verify that the user can Release a current constraint that he created.
Verify that the correct type of data has been entered in the Discrete, Digital Pattern, or the Analog
Low/High fields.
9. Veify that the Constraint Details Viewer transition type has been picked.
10. Verify that the slide bars on the Constraint Details Viewer list can be moved in order to scroll
through all the data that is contained in the list.
11. Verify that a printout of the Constraint Details Viewer is printed when the print button is pressed.

o N oG
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8. DMON Viewer
8.1 DMON Viewer Introduction

8.1.1 DMON Viewer Overview

The DMON Viewer provides the Checkout and Launch Control System (CLCS) with a capability of
providing facility to examine value, units, health, constraint, and time of update for one or more FDs.

The diagram below shows the relationship of the DMON Viewer to other components within the System
Viewer CSCI.

S gt Message
(éSNeST Viewer
Constraint FD List
Viewer
Invokes
System
Status
Viewer
Data FD List
Browser
Invokes
\}
FD List———>» FD Details |[«FD Plot FD DMON
Constraint FD List
Health
Fusion
Coeff.
PCL

8.1.2 DMON Viewer Operational Description

The DMON Viewer is started from the DMON Selection display. The DMON Selection display isa GUI
that allows the user to select FDs to display in the DMON. The DMON Selection display can also be
invoked from PLOT Viewer, FD Details Viewer, and Constraint Viewer.

Once the DMON button is pressed on the above mentioned viewers, a DMON Viewer Selection Window
appears. The DMON Viewer will display all the information for each FD selected in a tabular format.
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8.2 DMON Viewer Specifications

8.2.1 DMON Viewer Ground Rules

1. Application Serviceswill provide an API(s) to return value, units, health, constraint, FD name and

nomenclature.

DMON Viewer isinvoked from either Constraint Viewer, Data Browser, Plot, or FD Details.

3. For the Thor delivery thelist of FDs that are displayed for selection will be a subset of all possible
FDs. (e.g. User Class)

4. Inorder to run on the BASIS environment the On-Line Data Bank and System Configuration Table
must be available. The BASIS environment will provide monitoring only capability.

N

8.2.2 DMON Viewer Functional Requirements

1. The DMON Viewer will provide a selection list of FDs.

2. The DMON Viewer will provide the ability to add and delete FDs from the selection list.

3. The DMON Viewer will provide the ability to typein an FD using the keyboard.

4. The DMON Viewer will provide the window displaying all the information for each FD selected in a
tabular format.

5. The DMON Viewer will provide the following data for each FDs:

6. FD Name

7. Nomenclature

8. Vaue

9. Units

10. Heslth

11. Constraint

12. Time of update

13. The DMON Viewer will cyclically update the FD Information every second.

14. The DMON Viewer will provide the ability to print the information from the current window.
15. TThe DMON Viewer will provide the ability to invoke the FD Details Viewer.

16. TThe DMON Viewer will provide the ability to invoke the Plot Viewer.

17. TThe DMON Viewer will provide the ability to also save printed text data into a file.

18. TThe DMON Viewer will provide the ability to use the Help Information.

19. TThe DMON Viewer will also execute in the BAS S environment.

The DMON Viewer vill conform to the “CLCS HCI Style Guide and Standards”
document number 84K00230.

8.2.3 DMON Viewer Performance Requirements

* The DMON Viewer vill appear on the screen within two seconds.

8.2.4 DMON Viewer Interfaces

The DMON Viewer interfaces with User Appditton Services toeceive DMON infomation from the
CVT and the OLDB. DMON is requested from that® Browser, Plot Viewer, FD Details, or Constraint
Viewers.
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The DMON Viewer requests and receives information from User Display Services.
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8.3 DMON Viewer Design Specification

The DMON Viewer runsin the CCWS, and isinvoked from the DDVT (SL-GMS Application) or from
one of the following: the CNS, the FD Details Viewer, the Data Browser, the Constraint Viewer or the
Plot Viewer. It isimplemented in Java. Each element of variable information on the DMON Viewer
screen isrepresented as a text field. The DMON Viewer can only be invoked once.

Appendix A contains a Class Diagram for the DMON Viewer.

8.3.1 DMON Viewer State Diagram

The DMON Viewer State Diagram shown in Figure 4 relates the states and the events of the DMON
Viewer.

St

FD list =1

Gelt {Hame,
Homenclature,
Value, Units,

Health,
Constraint,
JTOVY

FD List
Show FD info {display)

Wait 1 second

Figure4. DMON Viewer State Diagram.

8.3.2 DMON Viewer External Interface

The DMON Viewer will not provide any APIs. It will call an API from the Data Handler within User
Display Services. The Data Handler in UDS will send the updates to the DMON Viewer including FD
Name, FD Nomenclature, Value, Units, Health, Constraint and Last Data Change time. These interfaces
are described in the User Display Services Interface Description Document (IDD) 84K 00361.

8.3.2.1 DMON Viewer M essage Formats
Not applicable.
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8.3.2.2 DMON Viewer Display Formats

The DMON Viewer isinvoked viathe DDVT (SL-GMS Application) or CNS. The DMON Viewer can
also be invoked from the FD Details Viewers, the Data Browser, the Constraint Viewer or the Plot
Viewer.

IMTOAOO2E Pal & C/S 3 60 FT. REL. HUMIDITY a0 PCT  VALID TES 2T9:0928,/38

Figure 6. Main Window of DM ON Viewer.
Main Window Functions

1. Display the FD Name, FD Nomenclature, Value, Units, Health, Constraint and Last Data Change
time at the appropriate location listed in a window.

2. After twelve or more FDs are displayed in the main window a scroll bar will appear and the list will
scrall.

Allow usersto invoke other Viewers from the window including FD Detailsand Plot.
Allow the user to print the entire window with the print button.

Allow the user to close the DMON Window with the cancel button.

o o M W

Allow the user to invoke the help window with the help button.
8.3.2.3 DMON Viewer Input Formats
Not applicable.

8.3.2.4 DMON Viewer Recorded Data
Not applicable.
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8.3.2.5 DMON Viewer Printer Formats
Not applicable. Only print screenswill be accomplished with the DMON Viewer.

8.3.2.6  DMON Viewer Inter-process Communications

The DMON Viewer receives data only from Application Services. The DMON Viewer will display the
FD Name, FD Nomenclature, Value, Units, Constraint and Last Data Change time.

8.3.2.7 DMON Viewer External Interface Calls

The DMON Viewer will not provide any APIs. It will call the following API from the Data Handler
within User Display Services. The Data Handler in UDS will send the updates to the DMON Viewer.
These interfaces are described in the User Display Services Interface Description Document (IDD)
84K 00361.

8.3.3 DMON Viewer Test Plan

The DMON Viewer system level tests may berun in either the IDE or SDE, or both. Thesetestsarerun
on the CCWS platform. Application serviceswill be required to send data to the DMON Viewer for FD
Name, FD Nomenclature, Value, Units, Health Constraint and Last Data Change time.

The specific test cases that will be run include:

1. Veify aFD Name, FD Nomenclature, Value, Units, Health Constraint and Last Data Change time
arereceived in the DMON Window.

Verify print screen capability.

Verify the FD Details Button invokes the FD Details Viewer.

Verify the Plot Button invokes the Plot View.

Verify the Cancel Button closes the Data Browser.

Verify the Help Button invokes the Help Window.

o 0AwWN
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9. Constraint Viewer
9.1 Constraint Viewer

9.1.1 Constraint Viewer

The Constraint Viewer is executed on the CCWS. The Congtraint Viewer isinvoked from the Control
Navigation System (CNS) task bar. When atransition is encountered, a transition message will be
displayed by the Constraint Viewer.

The following diagram shows the rel ationship of the Constraint Viewer to the other components of the
System Viewer:
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9.1.2 Constraint Viewer Operational Description

The Constraint Viewer will usethefirst user class entry that is displayed on the CNS user classlist asthe
default user class. The Constraint Viewer will invoke the Subscribe screen to subscribe to additional user
classes. The constraints will be displayed if atransition takes place. The user can access the following
viewers from the Constraint Viewer: FD Details, DMON and Plot. The user can issue the following
actions on the Constraint Viewer: Print, Acknowledge, Clear, Inhibit, Subscribe, Cancel, History and
Help. The following constraint status information will be displayed on the viewer: Number of Total
Constraint and the Number of Constraint that were Acknowledged.
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9.2 Constraint Viewer Specifications

9.2.1 Constraint Viewer Groundrules

The user will not be able to Save the user class configuration to afile.

The user will not be able to Load the user class configuration from afile.

Help screens will not be available to the user of Constraint Viewer in Thor.

The user will not be able to create complex constraints.

User Display Serviceswill provide a method to notify the constraint viewer of transitions.
The Constraint Viewer will not run on the BASIS environment

SIS N .

9.2.2 Constraint Viewer Functional Requirements

Constraint Viewer Definitions
e Subscribe Sign up to monitor additional User Classes.
 Clear Acknowledge and remove the constraint message.
 Acknowledge  Changes status of the constraint.
* Inhibit Acknowledge, Clear and Inhibit the constraint message.

 Cancd Close the Constraint Viewer display without applying the changes.
e Time Transition time of the constraint message.
1. TheConstraint Viewer will provide the user the ability to Acknowledge the constraint message.
2. TheConstraint Viewer will provide the user the ability to Clear the constraint message that will
acknowledge and remove the constraint message.
3. The Constraint Viewer will provide the user the ability to Deactivate the constraint message that will
acknowledge, remove and Inhibit the constraint message.
4. The Constraint Viewer will provide a popup with print options to print the display or list.
5. The Constraint Viewer will provide the ability to clear multiple constraint at the same time.
6. The Constraint Viewer will highlight the constraint until it is acknowl edged.
7. The Constraint Viewer will display multiple user constraints that are associated with one FD.
8. The Constraint Viewer will provide access to the following viewers:
* FD Details
« DMON

e Plot viewer
9. TheConstraint Viewer will provide the following commands:

e Print

e Acknowledge
e Clear

e Inhibit

*  Subscribe

e History
 Cancd

e Help

10. The Congtraint Viewer will filter constraints by User Class.
11. The Constraint Viewer will conform to the “CLCS HCI Style Guide and Standards” documentation
number 84K00230.
12. The Constraint Viewer will provide the ability to retrieve history data by User Class.
13. The Constraint Viewer will display the constraint transition in time order by default.
14. Displayed constraints will occupy a maximum of two lines and will contain the following:
* Time of Occurrence
 FD Name
* FD Nomenclature
e Present Value
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e Exception Count

o Detected Vaue

* Hedth

e Expression

e Congtraint ID

e Number of messages read

e Total number of messages on thelist

15. The Constraint Viewer will display a constraint when a transition takes place.

16. The Constraint Viewer will allow the operator to assert and rel ease constraints for viewer notification.

17. The Constraint Viewer will update the Current Value field every n SEC.

18. The Constraint Viewer will insert the new constraint if the same constraint messages exists.

19. The Constraint Viewer will summarize (Complex Constraint) constraint categories, constraint
descriptor, RCL indicator, constraint transition state and time of occurrence.

20. User defined constraints can be loaded from a pre-defined Constraint File to be loaded.

21. User defined constraints can be saved to Constraint File.

22. The Constraint Viewer will provide the ability to filter constraints by FD.

23. The Constraint Viewer will provide the ability to retrieve history data by FD.

24. An alarm can be optionally requested.

25. The Constraint Viewer list will provide the following functionality:

o Sort by Time
e Sort by FD Name

26. The Constraint Viewer will organize the constraint by summary of constraint category to a maximum
of three levels upon selection by the user.

27. The Constraint Viewer will provide one or all Summary Constraint Categories to be collapsed or
expanded. Provide an indication of changes to constraints in collapsed categories.

28. The Constraint Viewer will display only those constraints corresponding to locally selected Summary
Constraint Categories.

29. The Constraint Viewer will providea Summary of Constraint Categories that can be added or
removed locally for the duration of CCWS RSYSrole assignment.

30. When a user subscribesto a user class the most recent messages in the history cache shall be
displayed.

9.2.3 Constraint Viewer Performance Requirements

The Constraint Viewer will display within two seconds.
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9.2.4 Constraint Viewer Interfaces Data Flow Diagrams
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9.3 Constraint Viewer Design Specification

The Constraint Viewer will notify the user when a constraint has transitioned to a new state. The new
constraint message will appear in bold typeface. The Constraint Viewer will allow the user to display all
the constraint messages from the subscribed user classes. The user will be allowed to manipulate the
constraints using the following commands: Acknowledge, Clear and Inhibit . The Constraint Viewer will
also retrieve history data that can be filter using one or more of the following fields: FD 1D, Constraint 1D,
Category or User Class. The user will not be allowed to manipulate constraints from the history display.
The Constraint Viewer will also invoke the following viewers: FD Details, DMON, Plot and Print.

The Constraint Details class diagram is contained in the FD Viewer class diagram in appendix A.
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9.3.1 Constraint Viewer State Diagram

This state diagram provides a pictorial representation of the relationship between external sources and
destinations and the major and minor functions of the Constraint Viewer.
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9.3.2 Constraint Viewer External Interfaces

9.3.2.1 Constraint Viewer M essage Formats
This data is the System Messages output by the Constraint Viewer

* k%

Message Number = Specified system message number constant

Message Group = SVW

Severity = Error

The constraint must be highlighted to perform the following actions: Acknowledge, Clear or Desdlect.
Help Information Content:

The user must highlight the constraint to Acknowledge, Clear or Deselect.

Details I nfor mation:

If no constraint is highlighted, the user will not be able to perform the following functions: Acknowledge,
Clear or Deselect.

* k%

Message Number = Specified system message number constant
Message Group = SVW

Severity = Error

Unable to print request to the device.

Help Information Content:

The printer is not connected to the network.

Details I nfor mation:

If the application can not find the device, the submitted print job will be unable to complete.

* k%

Message Number = Specified system message number constant
Message Group = SVW

Severity = Error

Unable to invoke FD Details.

Help Information Content:

The FD Details can not be invoked from the Constraint Message Viewer.

Details I nfor mation:

Determine if the FD Details viewer can be invoked from another viewer.

*k*k

Message Number = Specified system message number constant
Message Group = SVW
Severity = Error

Unable to invoke DMON.
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Help Information Content:

The DMON can not be invoked from the Constraint Message Viewer.

Details I nfor mation:

Determine if the DMON viewer can be invoked from another viewer.

* k%

Message Number = Specified system message number constant
Message Group = SVW

Severity = Error

Unable to invoke Plot.

Help Information Content:

The Plot Details can not be invoked from the Constraint Message Viewer.

Details I nfor mation:

Determine if the Plot viewer can be invoked from another viewer.

9.3.2.2 Constraint Viewer Display Formats
Thisisthe design of displays produced by the Constraint Viewer.
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Constraint Viewer Functions:

1. Highlighting the constraint and pressing the Acknowledge button allows the user to change the status
of the constraint. Thetext is changed from Bold type face to plain type face which indicates the use
has analyzed the constraint.

2. Clear adlowsthe user to remove the constraint. Clear will Acknowledge and remove the constraint
message.

3. Inhibit allows the user to remove constraint from being monitored. Inhibit will Acknowiedge, Clear
and Inhibit the constraint message.

4. Subscribe allows the user to sign up to monitor additional user classes. When the subscribe button is
pressed a subscribe display isinvoked.
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5. History allows the user to display Historical constraint data.
6. Constraint message will contain the following information:
* Time- Thetimewill be displayed the instant the constraint transitioned. The time will
change once the current value field is updated. 11 char Max
* FD Name - The name of the FD with which the constraint is associated. Maximum of 15
characters are displayed.
¢ FD Nomenclature - Description of the FD. Maximum of 100 characters are displayed.
*  Present Value - The current value of the FD associated to the constraint. Thisvalueis
updated
every 3 seconds.
*  Exception Count - The number of transitions that have taken place.
* Detected Value - The FD value that initiated the constraint message.
e Health - Current FD health. The following are the valid health types: Valid (VA), Warn
(WA)
and Fail (FA).
*  Expression - The constraint values that are currently assigned to the constraint.
e Congtraint ID - Unique constraint identifier assigned by Constraint Management. Maximum
of
8 characters are displayed.
7. FD Details button will invoke the FD Details display. If one constraint is highlighted FD Details will
display the information about the highlighted constraint.
8. DMON button will invoke the DMON display. If one or more constraints are highlighted DMON wiill
display the information about all the highlighted constraints.
9. Plot button will invoke the plot display. Plot will display the graphical representation of all the FD’s
highlighted, up to a maximum of six.
10. Print will print a hardcopy of all the constraints that are in the constraint list.
11. Cancel allows the user to close the Constraint Viewer display without applying the changes.
12. Serious errors will be displayed in Red and an audible alarm will sound (egedex Transducer
capability).

9.3.2.3 Constraint Viewer Input Formats
Not Applicable.

9.3.2.4 Consraint Viewer Recorded Data
Not Applicable.

9.3.2.5 Congraint Viewer Printer Formats

The Constraint Viewer provides print constraint list, Number of total messages, Number of Acknowledged
messages and subscriptions.

9.3.2.6 Interprocess Communications (C-to-C Communications?)
Not Applicable.

9.3.2.7 Constraint Viewer External Interface Calls (e.g., API Calling Formats)

This is the data that is sent between User Display Services (Application Services) via a calling mechanism
(e.g., API call)

The Constraint Viewer requires the following Java/C++ APIs:
e An API to send commands for the following functions: Inhibit .
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¢ An APl to send a Subscribe command.
e An API to read the constraint History cache.
e An API to notify or Poll the Constraint Viewer (TBD).

9.3.2.8 Constraint Viewer Table Formats
Not Applicable.

9.3.3 Constraint Viewer Test Plan

The Constraint Viewer system level test environment may run in either IDE or SDE, or both. Thesetests
arerun on the CCWS platform.

1. Veify that the Constraint Viewer is displayed on the screen.
2. Veify that the Constraint Viewer list displays all the constraints.
3. Vaeify that the following constraint information is displayed on the Constraint Viewer:
e Time
* FD Name
e Congtraint ID
* FD Nomenclature
*  Present Value
e Exception Count
e Detected Value
* Hedth
e Expression
e Total Number of constraint messages
e Total number of Acknowledged constraint messages
4. Veify that the user can invoke the following displays:
* FD Details
« DMON
« Plot
e Print
Verify that the user can highlight a constraint and press the Plot button to display the FD graph.
Verify that the slide bars on the Constraint Viewer list can be moved in order to scroll through all the
datathat is contained in the list.
Verify that a printout of the Constraint Details Viewer is printed when the print button is pressed.
Verify that the user can Acknowledge a constraint message.
Verify that the user can Clear a constraint message.
0. Verify that the user can Inhibit a constraint message.
11. Verify that the user can Subscribe to a User Class to display the constraint messages associated the
user class.
12. Verify that the user can display the constraint message History.
13. Verify that the correct valueisin the total number of constraint messages window.
14. Verify that the correct valueisin the total number of acknowledged constraint messages window.

o o
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10. Plot Viewer

10.1 Plot Viewer Introduction

10.1.1 Plot Viewer Overview

Revision: Basic
May 14, 1998

The Plot Viewer provides the Checkout and Launch Control System (CLCS) with atool to graph data
values over time. The Plot Viewer interprets data for a Function Designator (FD) and displaysitin a
separate window. The window may be re-sized to reveal more plot detail, and additional features that

increase the flexibility of the plot or plots are provided.
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10.1.2 Plot Viewers Operational Description

When aplot is chosen, awindow of the default sizeis created, and the data are plotted against timein that
window. Colorsfor the Plot Viewer will conform to the project standards for colors.

The Plot Viewer allows the plotting of up to six data values concurrently. These plotswill have labels for

their overlapping axes, and each will be plotted in a unique color to aid in distinguishing the plot

information.

The Plot Viewer offers the flexibility of looking backward in time on a plot, and provides a separate

control window to scroll through the plot history. For Thor the Plot Viewer will use time from beginning

of plot as the range of history examination; no archival history will be used.
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10.2 Plot Viewers Specifications

10.2.1 Plot Viewers Ground Rules

1
2.

3.

Application Serviceswill provide a API(s) to return current value information.

The Plot Viewer isinvoked through either FD Details, DMON, Data Browser, or the Constraint
Viewer.

In order to run in the BASIS environment the On-line Data Bank and System Configuration Table
must be available. The BASIS environment will provide monitoring only capability.

10.2.2 Plot Viewers Functional Requirements

1

N

BOO~NO O AW

11
12.
13.

0.

The Plot Viewer will provide real-time plotting of up to 6 concurrent measurements on the same
scale (for example, 2 measurements for each of 3 engines).

The Plot Viewer will provide for time scales zoom in or zoom out under pointing device control
(e.g., amouse) ranging from 8 hours to 10ms. (Times are relative to the time of plot invocation.)
The Plot Viewer will provide an interface that allows users to sdect which FDs to plot.

The Plot Viewer will provide for adjustment of gain scale.

The Plot Viewer will provide forward and backward movement in time.

The Plot Viewer will provide for display of both countdown and UTC time.

The Plot Viewer will provide support al FDs.

The Plot Viewer will integrate plotting function with the CLCS data streams.

The Plot Viewer will provide a hard-copy (printed) capability.

The Plot Viewer will conform to the “CLCS HCI Style Guide and Standards” document number
84K00230.

TThe Plot Viewer will provide the ability to invoke the FD Details Viewer. \
TThe Plot Viewer will provide the ability to invoke the DMON Viewer. \
TThe Plot Viewer will also execute in the BAS S environment. \

10.2.3 Plot Viewer Performance Requirements

1.
2.

The Plot Viewer will provide real-time plotting capability.
The Plot Viewer will provide performance data for display startup time, CPU utilization and plotting
performance data.

10.2.4 Plot Viewers I nterfaces

The Plot Viewer will interface through either FD Detaild/ON, Data Browser, or the Constraint
Message Viewer.

65 Thor Ddlivery



84K 00540-010 Revision: Basic
May 14, 1998

10.2.5 Plot Viewers Data Flow Diagram

The Plot Viewer will receive information through Application Services

, ¢ o
Broswer

Invokes

Constraint
Message
Vewer

Plot

FD Infomation

Application Services
ubs
\ —
A
—
DDP

10.2.6 Plot Viewers Interfaces

The Plot Viewer will interface through the Menu selection CSC to an FD list. Thislist will provide al
the data points to be plotted. Datawill be retrieved through Application Services from the CVT at once
per second. The sample size to be retrieved will allow the plot Viewer to make areal-time graph that is
updated once per second.
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10.3 Plot Viewer Design Specification
The Plot Viewer runsin the CCWS, and isinvoked from either the FD Viewer, Data Browser, or DMON.

10.3.1 Plot Viewer Detailed Data Flow

Plot Viewer takes as it inputs the FD and the screen location of where the Viewer isto be placed. The
Viewer interfaces to FD Servicesto acquire the FD data stream.

10.3.2 Plot Viewer External Interfaces

See the sections on “Input Formats” and “External Interface Calls” below.

10.3.2.1 Plot Viewer M essage Formats

10.3.2.1.1 System Messages
The Plot Viewer emits the following system messages:

Msg Number | Group Number Severity Message

SV Error Plot Viewer - Incorrectly identified FD

10.3.2.1.2 Héep Information Content
The Plot Viewer provides help information on the following subjects:

* how to display multiple plots on the Viewer
* how to magnify a plot region

* how to change plot colors

* how to change plot axes

* how to go backward and forward in time

10.3.2.1.3 Details Information

Detailed information is in the form of magnified plots. The Plot Viewer provides the capability to select a
region to expand. Sub-windows are popped up when a region of the plot is selected showing the
magnified plot.

10.3.2.2 Plot Viewer Display Formats

Figure 3: A Sample Plot

Figure 4: The Plot “Zoom Box” Controller Window

10.3.2.3 Plot Viewer Input Formats

| nput | Attribute | Description
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fds FD_list A list (with amaximum of length 6 defined for Redstone) containing
the FDsto be plotted.
ScreenlocX, Position (int) The X and Y coordinates of where to place the viewer on the screen.
ScreenLocY Coordinates are presumed for the top left corner of the viewer.

10.3.2.4 Plot Viewer Printer Formats

The Plot Viewer will provide a print button to allow capture of screen information. Printer presentation
will be a close representation of the screen representation.

10.3.2.5 Inter-process Communications

The Plot Viewer receives continuously updated information through the Data Handler. Datawill be
provided in 100 sample snapshots, alowing a plot update rate of 1 Hz to reflect a detailed data rate of 100
Hz.

10.3.2.6 Plot Viewer External Interface Calls

The Plot Viewer receives data and passes requests through FD Services. Thefollowing calls are planned:

Interface Description Comments

getValue Retrieve a value from the CVT
located in the HCI.

getfdid extract an FD identification from
the Function Designator
structure/object

10.3.2.7 Plot Viewer Internal Interfaces

Implemented in X with the Plot Widget, interfaces are standardized to the Motif widget guidelines. The
underlying plot widget has several attributes that allow implementation of the features of the Plot Viewer.

The following methods are operational on the Plot Viewer:

Method Attributes Description
get_information FDs, calor, time, UTC sets up the connection for data
handling to retrieve data for the plot
draw_plot FDs, calor, time, UTC refreshes the plot
display_plot FDs, color, time, UTC Sets up theinitial presentation of
the plot

10.3.3 Plot Viewer Structure Diagram

The structure for the CSC isincluded in the Information Model in Appendix A.
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10.3.4 Plot Viewer Test Plan

Test ID Requirement Test Objective Success Criteria Comment
Tested

SV-PV-01 | PV #1 Show that a window to A window emerges on the Manual test
display the Plot Viewer HCI containing a plot of the
provides real-time selected FD or FDs.
plotting of up to 6
concurrent measurements
on the same scale.

SV-PV-02 | PV #2 Verify that the Plot A control pandl isdisplayed Manual test
Viewer providesfor time | alowing selection of zoom in
scales zoom in or zoom and zoom out. The resulting
out under pointing device | graph matches the selected
control (e.g., amouse) compression/expansion value.
ranging from 8 hoursto
10ms.

SV-PV-03 | PV #3 Verify that the Plot Each congtituent FD field and | Manual test
Viewer provides ThePlot | dataisviewable.

Viewer shall provide an
interface that allows FDs
to be selected by cursor on
user displays to be plotted.

SV-PV-04 | PV #4 The Plot Viewer shall A selection box emerges Manual test
provide for adjustment of | under pointing device control
gain scale. that borders the region of

gain interest. Successis
achieved when the selected
region appearsin a new
window with the correctly
displayed gain/compression.

SV-PV-05 | PV #5 Verify that the Plot A control pandl isdisplayed Manual test
Viewer providesforward | alowing selection of moving
and backward movement | forward and backward. The
intime. resulting graph matches the

selected direction in time
value.

SV-PV-06 | PV #6 Verify that the Plot Both times shall be displayed | Automatic execution,
Viewer provides for in aregion of the plot manual verification
display of both countdown | window.
and UTC time.

SV-PV-07 | PV #7 Verify that the Plot A successful plot of a Fused Automatic execution,

Viewer provides support
for all FDs

FD, a Constituent FD, and a
range of FD types shall
constitute success.

manual verification
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Test ID Requirement Test Objective Success Criteria Comment
Tested

SV-PV-08 | PV #8 Verify that the Plot The plot of a data source from | Automatic execution,
Viewer integrates plotting | the SDS shall constitute manual verification
function with the CLCS success.
data streams.

SV-PV-09 | PV #9 Verify that the Plot A printed version of theplot | Automatic execution,
Viewer The Plot Viewer on aregular printer or special | manual verification
shall provide ahard-copy | plotting device shall
(printed) capability constitute success.

SV-PV-10 | Performance | Verify that the Plot Observation that the plot is Manual verification

#1 Viewer providesreal-time | producing the data at areal-
plotting capability. timerate shall constitute
SUCCESS.
SV-PV-11 | Performance | Verify that the Plot A record shall be produced of | Automatic execution,
#2 Viewer provides the start-up time, CPU manual verification
performance data for utilization and plotting (this

display startup time, CPU

utilization and plotting

performance data.

may not be achieved through
SL-GMS, and is still being
worked at DP3)
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APPENDIX A

Data Browser

FD Name
FD Nomenclature

get_data from_UDS

Figure A-1. Class Diagram for Data Browser
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Thefollowing isthe FD Viewer Class Diagram. The FD Viewer includes the FD Details Viewer,
Congtraint Viewer, Health Viewer, Data Fusion Viewer, Coefficient Viewer, and PCL Viewer.

FO Defallsm ‘Wi osss

HILsRLaL PRt b [T

Date Fumrior Vieser

Hl L g Diom il _FL_Trf i3
HlL el e FI_ Al porinke _Tefols

FT Yisapsr

it
i | WL
=T, Wl
<Lrite
=170
-T10
-REYS
—Hpal Lk
'l?'nl Countilharge Courty? Foxt THIR
=1 |
=y Tige
=“Uparitihm
=lparutim [oe=riplamn
L Demcripsion
Cleen

S

Feanon Code Test

Cralog Lo

Crailog High

[ morats

Feeily Tues

T'ranas blan Hama bar
Currand. Stans Ties

Lawt In Trenescticon Tiss
Lawt Mhin Pracedbion Tiss
—Crmlrairtlisl firemy
et fucierka drray

Health ]

HIL Gl S P, Lo _Tivbl

e Al ] FILUTS Tnfois

et it 1

et D] Al 6L 1

et _Comwand, _Wa] s |

=k Lirdon

=amk PO

=ank FLUIOL)

=amk FEYEL)

=ank_Healinl

=t Falouren |

=ank | g ]

=ank oh [ppmi ]

=k _Clparikbw b

ar Al porh ek _Mees X

ar FTL _Tezndl

ar, Rennoe Dokl 3

oar, Rennoe Docle_Taxr ol

ar, el og_Losi | 8

—Gar, el og Highis

ar, Thgorarsi |

ar, ok i o Togemi 3

ar, _Traaenh bion_Morabard &
ar, Ciwveed _Srans Timsd b
=apk Lers [n Trensection Tiewl)
=gk Lers e [ramaacion Tiewld
=gt Conmirairt Ligk Orredl
=gk Con{Lcierk _Brrags!

Figure A-2. FD Viewer Class Diagram.

The following data itemswill be added to the FD Viewer Class post THOR:

Process Activate/Inhibit
Discrete/Anal og Activate/Inhibit
Command Activate/Inhibit

Raw Counts

Hardware Address

Rate

Sart Bit

Bit Length
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DMON

FD Name

FD Nomenclature
Value

Units

Health

Constraint

Last Data Change time

Get_DMON_info(FD)
Show_DMON_info(FD)

Figure A-3.

Class Diagram for DMON Viewer

Constraint Viewer

- Congtraint List Array

- totalNumA cknowl edged
- totalNumM essages

- index

+ getHighlight(index)

+ getTotal Acknowledged()
+ setTotal Acknowl edge()

+ getTotal M essages()

+ setTotal Mesages()

+ incrementNummessages()
+ invokeFD_Details()

+ invokeDMON()

+ invokePlot()

+ acknowledgeEventHandler()
+ clearEventHandler()

+ dessdlectEventHandler()
+ SubscribeEventHandler()
+ historyEventHandler()

Figure A-4. Class Diagram for Constraint Viewer

73

Revision: Basic
May 14, 1998

Thor Déelivery



